Deviations in thymocyte development induced by divalent and monovalent ligation of the alpha/beta T cell receptor and by its cross-linking to CD8.
Fetal thymic organ cultures (FTOC) were tested as a model system to induce, in a polyclonal fashion, negative and positive thymic selection events. By flow cytometry, thymocytes developed in FTOC differed in several parameters from their in vivo differentiated counterparts. In particular, no clear distinction was possible between CD4+CD8+ immature cells with low TCR expression and mature CD4+ or CD8+ cells with high TCR expression. Thymocyte development in FTOC was manipulated with three different antibody reagents: anti-V beta 8 (F23.1), anti-Lyt-2.2 (19/178) and the quadroma derived bifunctional antibody HPHT-2, carrying one binding site of each. This antibody served also as a monovalent anti-V beta 8 reagent in FTOC from Lyt-2.1 mouse strains. Antibody 19/178 suppressed the development of single positive CD8+ cells, but only at very high concentrations. F23.1 and HPHT-2 suppressed the development of CD4+V beta 8+ and CD8+V beta 8+ thymocytes at relatively low concentrations giving rise to V beta 8 occupancies from about 2% upwards. Suppression was equally pronounced in cells with low and high TCR densities. Moreover, V beta 8 suppression occurred upon divalent and monovalent V beta 8 binding and was not significantly influenced by V beta 8-CD8 cross-linking. This suggests that ligation of the TCR alone is sufficient for clonal deletion. The data do not exclude a role for CD8 as an accessory adhesion molecule but suggest that exogenous cross-linking of CD8 to the TCR is not essential in transmembrane signaling for clonal deletion. At lower antibody concentrations giving rise to V beta 8 occupancies below detection, V beta 8-CD8 cross-linking by HPHT-2, but no divalent and monovalent V beta 8 ligation, induced an increase of CD8+V beta 8+ cells at the expense of CD4+ V beta 8+ cells with no change in the proportion of total V beta 8+ thymocytes. The latter effect was quantitatively of borderline significance but reproducible. These latter results are compatible with the hypothesis that cross-linking of the alpha beta TCR and CD8 on the thymocyte surface provides a maturation signal resulting in loss of CD4 from CD4+ CD8+ double positive immature thymocytes.